JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. Croissance economique enclenchee par les exportations ou exportations resultant de la croissance economique? Le cas canadien. Dans ce memoire, les auteurs examinent l'hypothese de la croissance economique enclenchee par les exportations pour le Canada en construisant une autoregression de vecteurs pour verifier s'il y a causalite a la Granger entre les variables suivantes: exportations reelles canadiennes, PIB reel canadien et termes d'echange reels du Canada. Deux r6sultats principaux s'imposent au terme de cette recherche. D'une part, il semble que les exportations reelles canadiennes, les termes d'echange du Canada et le PIB canadien r6el sont co-int6grees. Cela implique qu'il existe un cheminement a long terme en r6gime permanent entre ces variables. D'autre part, les auteurs montrent qu'il y a causalite unidirectionnelle 'a la Granger au Canada et que les changements dans le PIB pr6cedent les changements dans les exportations.
INTRODUCTION
Does rapid income growth lead to rapid trade expansion, or is it the other way around? Anecdotal evidence suggests that countries with strong export performance have strong growth performance and vice versa, Bhagwati (1988) suspects that, as with most economic phenomena, there is a reciprocal relationship between the two economic indicators. The degree to which the relationship is 'genuine' for Canada and the extent to which export growth in Canada drives GDP growth or vice versa are issues we attempt to address in this paper.
Although the idea that trade might influence growth is not new, empirical research exploring the idea has only recently appeared. Relevant literature can be divided into two broad categories. The first consists of papers that explore the relationship in developing countries (see Michaely 1977; Balassa 1978; Feder 1982 With regards to developed or industralized countries, Marin (1992) finds that the hypothesis of export-led growth cannot be rejected for the United States, the United Kingdom, Germany, and Japan. Kunst and Marin (1989) find that the growth-driven export hypothesis cannot be rejected for Austria.
In this paper we investigate the export-led growth hypothesis for Canada by constructing a vector autoregression (VAR) in order to test for Granger (1969) causality between the following variables: real Canadian exports, real Canadian terms of trade, and real Canadian GDP. Two principal results emerge from our research. First, real Canadian exports, real Canadian terms of trade, and real Canadian GDP are co-integrated. This implies that there exists a long-run steady state among these three variables. Second, we find evidence that a one-way Granger causal relationship exists in Canada whereby changes in GDP precede changes in exports.
This paper is organized as follows. In the following section we briefly describe and provide examples of the relationship between exports and GDP. In section III the methodology, the data, and the results are presented. In section IV conclusions are presented.
THE RELATIONSHIP BETWEEN EXPORTS AND GDP
Three possible relationships between exports and GDP are examined here: exportled growth, growth-driven exports, and the two-way causal relationship that we term feedback. Each relationship will be discussed in turn. Our investigation of the relationships between Canadian exports and various other macroeconomic variables proceeds by studying the integration properties of the data and undertaking a systems co-integrating analysis and examining Granger causality tests. In order to check the temporal stability of the GDP, exports, and terms of trade relationships, our analysis is performed over two subsamples in addition to the full sample. The first period, 1877-1945, was chosen so as to include the first two world wars and the Great Depression. The second period, 1946-91, is the postwar period. We first consider the levels of the series of the three variables, namely, the natural logarithms of (a) real GDP (lrgdp), (b) real exports (rex), and (c) real terms of trade (lrtt). It is obvious from the ADF and Phillips and Perron tests that at conventional levels of significance, none of the variables represents a stationary 1902 1910 1918 1926 1934 1942 1950 1958 1966 1974 1982 1990 1874 1882 1890 1898 1906 1914 1922 1930 1938 1946 1954 1962 1970 1978 1986 1994 Year FIGURE 3 Graph of the series Irtt process. ADF and Phillips and Perron tests computed using the first difference of lrgdp, Irex, and lrtt indicate that these tests are individually significant at the 1 per cent level of significance. As differencing once produces stationarity, we conclude that each of the series lrgdp, lrex, and lrtt is integrated of order 1 (1(1)).
The data

Systems co-integrating analysis
We begin the analysis with a congruent statistical system of unrestricted reduced forms represented by equation (1). where yt is an (n x 1) vector of 1(1) and/or 1(0) variables and fz is an n x 1 vector of constants. Letting Ayt =yt --yt-., a convenient reparameterization of (1) is given by (2). The co-integrating rank, r, can be formally tested with two statistics. The first is the maximum eigenvalue test. Denoting the estimated eigenvalues as Ai, i = 1, 2, ... , n, the maximum eigenvalue test is given by
where the appropriate null is r = g co-integrating vectors against the alternative that r < g + 1. The second statistic is the trace test and is computed as is set at p 3, both the trace and A max test statistics indicate that a co-integration rank of one is present in each of the three sample periods. Consequently, lrgdp, lrex, and lrtt are co-integrated. When the lag length is set at p = 4, co-integration is established for the periods 1877-1991 and 1946-91 but not for the period 1877-1945. Our results indicate that with longer lag lengths in the VAR it is easier to establish co-integration over the periods 1877-1991 and 1946-91 than over the period 1877-1945.
Granger causality tests
It is interesting to analyse the Granger causality structure of the three variables considered. According to a theorem developed by Sims, Stock, and Watson (1990), such an analysis is very simple if the variables are cointegrated, as in our case, because the standard F-statistics for the hypothesis ij, = O, Tr = 1, 2,. .., p in the level VAR have asymptotic F-distributions in spite of the fact that they are obtained within the framework of an I(1) system. Probability values for various F-statistics are presented in table 3.
The results reported in table 3 indicate that for all cases, changes in lrgdp Granger cause changes in lrex. For the three sample periods considered with p = 3, (Anderson 1985, 13) it is also the case that historically natural resources have represented a large share of exports. Moreover, fifty to a hundred years ago, Canada was a larger player in world resource markets, suggesting that Canada's role in international markets during the period 1877-1945 may have been greater than its role today.
Since Serletis (1992) is the only paper, to our knowledge, that has used Canadian data to explore the relationship between exports and GNP, a few words regarding his approach and how it differs from ours are necessary.
Serletis (1992) uses annual Canadian data (exports, imports, and GNP) from 1870 to 1985 to explore the relationship between export growth and economic growth. With single-equation techniques, he suggested that growth in GNP and export growth are independent. Serletis's findings support an export-led growth strategy in that expansion in exports is described as promoting growth in national income. Our approach differs from Serletis (1992) in two fundamental ways. First, we include a terms-of-trade variable to account for price competitiveness. Second, we employ a multivariate estimation methodology which takes explicit account of possible feedback and simultaneity effects as well as the long-run properties of the data.6
In summary, our results tend to favour the one-way Granger causal relationship that suggests that the growth rate of GDP influences export growth.
IV. CONCLUSIONS
Our objective was to test the causal relations implied by three competing, although not mutually exclusive, hypotheses: (1) the export-led growth hypotheses; (2) the growth-driven exports hypothesis; and (3) the two-way causal hypothesis, which is a combination of (1) and (2).
Before we tested the various relationships it was necessary to determine whether lrgdp, lrex, and lrtt were co-integrated. We found that they were, implying that there exists a long-run (or steady-state) relationship between them.
Empirical evidence from a VAR suggests that the growth-driven exports hypothesis cannot be rejected. There is no evidence supporting the export-led growth hypothesis.
It is important to realize that our study of Granger causal orderings of export and GDP does not identify causal directions but instead asks the question whether movements in exports tend to precede or to follow movements in GDP. Our empirical results for Canada, like those of Kunst and Marin (1989) for Austria, suggest that changes in growth precede changes in exports. This is in accord with the development of a small open economy, since a small economy developing efficiently in line with its comparative advantage will specialize and hence turn to foreign markets for exports of goods that use its most abundant factor of production most intensively. 
